Introduction

31
Basaltic eruptions associated with large igneous provinces (LIPs) have been widely 32 discussed to induce climate warming via CO 2 degassing or cooling by sulfur gas emission 33 (e.g., Jolley and Widdowson, 2005; Mussard et al., 2014; Self et al., 2006 Self et al., , 2014 Zhang et al., Some of the collected samples are matrix supported with matrix component >40%, but 141 point-counted samples are normally framework-supported with matrix <~30% (and generally 142 less than 20%). Detrital components include volcanic rock fragments, limestone fragments, 143 and feldspar and quartz grains (Fig. 2) . Accessory minerals include chlorite, magnetite and (Yang et al., 2014) . These sandstone modal compositions indicate a predominant volcanic 155 provenance with both basaltic and rhyolitic source rocks. Geochemically, all the analyzed 156 sandstones have relatively low Al 2 O 3 /TiO 2 ratios (4.5-6.5, Fig. 3B ) and low SiO 2 content strong positive correlation between LOI and CaO content (r 2 = 0.86, Fig. S1A ). This character, 163 consistent with the petrological observations in the sandstone thin sections, indicates the 164 presence of carbonate clasts and cementation in the analyzed samples (Fig. 2) Emeishan province (He et al., 2007; Wignall et al., 2009; Zheng et al., 2010; Zhong et al., 176 2014). The zircons show two groups of chondrite-normalized rare earth element (REE) 177 patterns based on the presence or absence of light REE enrichment (La > 2 ppm) (Fig. S4 ).
178
However, they show no systematic differences in the Eu/Eu*, Th/Nb and U/Yb ratios and Hf 179 content ( Fig. 6 ), which are used as petrogenetic indicators (Grimes et al., 2007; Rivera et al., 180 2014; Stelten et al., 2013; Tani et al., 2010; Yang et al., 2012 the Emeishan source, account for 21-41 vol. % of total volcanic rock fragments (Fig. 3A) .
189
Using average compositions of Emeishan high Ti basalts (Lai et al., 2012; Song et al., 2008; 190 Xiao et al., 2004; Xu et al., 2007; Xu et al., 2001) , rhyolites (Xu et al., 2010) thickness ranging from < 100 to > 1000 meters (Yang et al., 2014; Zhou et al., 2000 Ti-in-zircon temperatures (Fig. 4b) 
